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A SYSTEM AND METHOD FOR SENDING MULTIMEDIA 
ATTACHMENTS TO TEXT MESSAGES 
IN RADIOCOMMUNICATION SYSTEMS 



BACKGROUND 

The present invention generally relates to radiocommunication systems and 
methods for signalling in radiocommunication systems and, more particularly, to 
systems and methods for communicating multimedia attachments to short text messages 
10 in radiocommunication systems. 

The GSM describes a European standard for radiocommunication and die 
corresponding Public Land Mobile Network (PLMN) which is intended to provide 
uniformity so that users can access radioconmiunication systems throughout Europe 
with minimal equipment compatibility problems. The GSM includes many services 
15 for subscribers, including a message function service called the Short Message Service 
(SMS) which provides for the transmission of messages having up to 160 alphanumeric 
characters to be sent to a subscriber at his or her mobile unit. 

Unlike voice or data connections supported in radiocommunication systems, 
SMS messages are typically transmitted as overhead signalling, e.g., as part of the 
20 information provided on control channels. Thus, SMS service is more similar in many 
ways to conventional paging functions than to wireless voice or data connections, but 
also has several differences. For example, if a phone is switched off, or otherwise 
unreachable, the SMS message is stored and can later be sent to the designated 
subscriber when that subscriber is reconnected to the system. The SMS message 
25 originates from either a mobile unit, which transmits the SMS message to a service 
center, or from a user external to the radiocommunication system, e.g., by calling an 
operator at a service center who enters the SMS message into the radiocommunication 
system. 

When an SMS message is delivered from a service center to a n^obile unit, 
30 regardless of how it originates, such a message is conventionally referred to as a 
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-mobUe temunated short message" (MTSM). If an SMS message originates at a 
mobfle unit, the siffoi to the service cefater requesting forwarding of the SMS message 
is conveittionaUy referred' to as a "mobile originated short mksage" (MOSM). The 
conventional protocol for transmission of MTSMs is weU established in die GSM, for 
5 example in the document entitled -GSM 09.02-Version 2" published in June 1992 
which is incorporated here by reference and is described in more detail below with 
respect to Figure 1. 

Therein, an originating mobUe station (MS-A) 2 sends an MOSM to die mobile 
switching center (MSQ 4 supporting the geographical area whidi the mbbUe stotion is 
10 currendy visiting. Not shown expUciUy in Figure I, bm v»rill be apparmt to those 
skiUed in die art, is die base station which receives die signal from die mobile station 2 
and forwards same to die MSG 4. The MSG 4 forwards die MOSM to interworking 
mobile swiXc^ iUaaer im^ address of die service center assigned to 

mobili; station 2 as part of die overiiead information associated widi die MOSM. 
15 TiMspvMSG provides centtaU^ 

For Moi^Ms. the IWl^G 6 operaies to transfer sfiort messages to an identified service 
center (SC). The imAsC alsb fniwdoiis to transfer nisults associated widi SMS 
message transnibsion back to die M^^^^ Thus, in dds example, IWMSC 6 forwarils die 
MOSM to SG-A 8. SG-A 8 adknowledgbs receipt of die MOSM back to IWMSC 6, 
20 which in mm forwards an ackiiowiedgement back to MSG 4. 
Skvice centers are "store aiid forward'* d^vi(^^ 
die mobile r4dio network. SGs operate to receive and store SMS Messages, deliver 
SMS messages to mobUe stations (or receivers outside of die mbbUe network) and, 
optiondly. customize delivery of SMS messages according to service profiles stored at 
25 tiib SC. In die ciOTcnt exaii5)le. SC-A 8 receives die MOSM from die IWMSC 6 and, 
assuming for die sake of diis example diat die subscriber associated widi MS-A has a 
service prbfile stored at SC-A 8, performs one or more operations to die MOSM in 
accordamce widi die service proffle. These operations may include, for example, 
copying die received SMS messige and storing same, sending die SlylS message 
30 according to a distribution list defined by subscriber A . or converting die SMS message 
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to a desired delivery media (e.g., a fax). After performing whatever operations are 
indicated by the service profile, SC-A 8 then sends the MOSM as an MTSM to the 
recipient identified in the MOSM. This occurs as follows. 

The MTSM is first sent to an SMS^gateway mobile switching center (GMSC) 
5 10. Like its counterpart the IWMSC, the GMSC acts as a port into the mobile radio 
network. Before the GMSC 10 can deliver the SMS message through the chain of 
nodes to the base station (not shown) which is serving the recipient's mobile station, 
die GMSC 10 must first determine the location of the recipient's mobile station (i.e., 
which MSC is currently serving that mobile, station). Thus, GMSC 10 first interrogates 
10 the recipient's home location register (HLR) 12 to obtain routing information for the 

niessage., ^ , ..; , ; ^. , . , . ..^ 

HLRs store data relating to, subscribers including, for example, current location 
of ^e subscribers' equipment, directory nupiber (MSISDN), radio number plan 
identification (e.g., Intenmtional Mobile Subscriber Identity (IMSp), supplementary 

15 service pjrofiles and telesemce profiles. For MTSMs, HLRs provide (upon request) 
the identity of the visited MSC associated with a recipient of thp SMS message, as well 
as information relating to whellier the mobile station can receive the message (e.g., 
whether the subs9riber is baixed from receiving MTSMs). In the.current example, to 
interrogate the HLR 12, a GSM MAP message called "Send Routing. Information for 

20 Short Message" is sent by the GMSC 10 to the HLR 12. The appropriate HLR for 

interrogation can be determined using the recipient's M.SISDN, e.g. , by translating the 
MSISDN into a CCm No. 7 address. 

After receivmg the routing information, e.g., the visited MSC number and 
IMSI, from HLR 12, the GMSC 10 forwards the message to the visited MSCAO-R 14 , 

25 which is currently serving the recipient's mobile station MS-B 16. Note that for 

purposes of sinq)iicity the visitor location register (VLR) has been illustrated in Figiire 
1 as being integrated with the mobile switching center, although in practice these two 
nodes can be physically separated. The VLR manages data associated with subscribers 
which are currently situated within its area of responsibility, e.g., those which have 

30 roamed into the service area of that VLR, the VLR being updated with information 
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from a subscriber's home location register. With respect to handling SMS messages, 
the VLR also stores an indicatioi» if a mobile station is unreachable for deUvery of a 
particular MTSM: The VLR notifies the HLR when a mobile station can later be 

reached to deliver die MTSM. 

Whh the advent of the internet. ^maU hav&g multimedia aitachm^ 

service that is growiiig m popularity with consumers. Today, although the SMS 
tedmi^uM described above provide funetidnality which is compaiible to tlie text 
messaging attribute of e-mail, there exists no mebhanisb which would perinit 
transmission or reception of an attach^ fflb. e.g.. image files or audib files, by' a 
remote, wireless terminal. 

One solution to this problem would be to implement e-mail client software in 
each remote, wireless terminal, so that these devices could be used to send and receive 
e-mafl much like a con^mter terminal. However, this would require adaptation of the 
air inlerfece (i.e.. the standardized mierfeces which specify how information is 
transmitted betw^i a base sl^on and a mobile station in radiocommunication systems) 
and othet additibn^ttM^lexity. Morw^ 

standards; e:^;. ani POP3. eadi of whidi ^duld require suppdrt to provide a 

similar type of service in the wireless environment. 

trom Wforegbing. it is ^pp^ek^ 
conventional techniques for deUvering SMS messages to provide an opportiinity for 
attaching files. ^.g.. Image, audio: etc;, the^l However. f6r the V^otis reasons 
discussed above, it would be alsb desirable to priiVide this capabflity witholit 
introducing the complexity of tinning wirelws cbmmimication devices into e-maU 
cheats per se. 
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SUMMARY 

According to exemplary embodiments of the present invention, these and other 
drawbacks, problems and limitations of conventional radiocommimication systems are 
overcome by providing mediods and mechanisms for transmitting attachments to text 
5 messages without turning terminals into e-mail clients. When an attachment is to be 
transmitted, .an address of an attachment server is appended to the text message. , The 
text niessage is tfaeq forwarded to the intended recipient, e.g., via an SMS server, 
wlule die attachment is sent to the attachnaent server. Upon receipt of the text 
message, the recipient can then download the attachment from the attachment server 
10 using the address included in the text message. . . 



. BRIEF DESCRIPTION OF THE DRAWINGS 

15 The foregoing objects, features and advsintages of the present invention will be 

more readily understood upon reading the CpUpwing; detailed description in conjunctibn 
with the drawings in whidb: , _ . v , - . 

Figure 1 illustrates a block diagram pf entities involved i^ the routing of SMS 

messages;.^. .. . - ^ - •^^ .', [ . . 
20 Figuye 2 is a flowchart illustrating^a general method for transmitting messages . 

with attachments according to the present invention; 

Figure 3 illustrates a node map used to describe the routing of SMS messages 
and attachments according to an exemplary embodiment of the present invention; 
Figures 4(a) and 4(b) depict signalling between a receiving terminal and an 
25 attachment server according to an exemplary embodiment of the present invention; and 
Figure 5 is a block diagram of an exemplary cellular radiocommunication 
system in which the present invention can be implemented. 



CONFIRMATION COPY 



wo 01/13656 



PCT/EPOO/07635 



-6- 

nirr /wn.yh DESCRIPTION 
In the foBoWing descriptioii; for purposes of explanation and not limitation, 
specific details are set forth, such as particular circuits, circuit components, techniques, 
etc. in order to provide a fliorough understanding of the present invention. However, it 

5 win be apparent to one skilled in the art that the present invention may be practiced in 
other embodiments that depart fhan these spedficde^^^ In other instances, detailed 
descriptions' of wfeU-known methods, devices, and circuits are (Smitted so as not to 
obscure the description of the presoitihvMitionv 

The exemplary radio cbmmuhication systems discussed herein are described as 

10 using the time division multiple access (TDMA) protocol, in which comnnmication 
between the base station and the mobUe terminals is performed over a number of time 
slots. However, tiiose skilled in the art will appreciate that tiie concept disclosed 
herein find use in otiier protoMls, including, but liot limited to. fre^ 
mDltq>le Sccess (FDMA);^ division mult^le acc^ (CDMA), or some hybrid of 

15 any 6f the above protocols. Likewise, sbme df the exebplafy embodiibents provide 
iUustrative examples relating to the GSM sy^m^ Wevei^. tiie fccimiques described 
hereiii ire ijqually appUcible to bdiocoinmunication syst^ bjieratirig in accordance 

with any spediibatioD. ' ' 

Acrording to an exemplary embddiment of the pfeseiit irivenition, a camera 

20 device which is cqiable of '^^tin^ iiiiage ffl« is'buflt info, of^detachably associated 
with, a remote terminal in the radiocommunication system, e.g.. a ceUular phone in a 
UMTS iystdn: This camera can^ i^^ d still image, or possibly also a video sequence, 
and seiid it fo the remote terminal fot storage in a toeitiory device. The spebific 
implemeitfation by which the camera device is associated witii the termiiial is beyond 

25 tiie scbiifc of this discussion as any implenientation can be used in conjunction with flie 
present iiivention. However, as ah example. th6 interacted reader is referred to U.S. 
P^t l4o. 5.806,005. entitled "Wireless Image transfer from a Digitial Still Video 
Camera To A Network«i Computer*, the disclosure of which is incorporated here by 
reference. The distal camera can be added as a dompletely separate unit, i.e., 

30 c6htaining all of the processing, con^ression, view fin<«ng knd display functionality 
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and simply using the tenninal as a modem to transmit the captured image as a 
. compressed, attachment file. Alternatively, the camera can be a small module which is 
snipped onto the terminal, wherein the snap-on module contains an image sensor and 
processor, but which transfers uncompressed data to the terminal for viewing and 
5 compression. Yet another option is to provide the camera module with the image/video 
compre3sion functionality, in addition to the image sensor and prpc^sqr, ^ that 
conq>ressed data is transmitted to the terminal. In adcUtion to, or as an alternative to, 
the.cameia, an audio recorder for recording audio^ voice, ipusic, or any kind of 
sounds; may be provided to the terminal and used to capmre and send audio 

10 infomiation to the tenninal for storage. . ; 

The terininal may display the c^tured image on the terminal's screen or ou^ut 
the audia file through a speaker or, earphone. However, it would alsp be desirable to 
.send this file, e.^.,, image or audio, jtp^ another tenninal in the radiocommunication 
system or ta a terminal outside of the radiocommunication system, e.g., a computer. 

IS As mentioned above, cony^iitional radiocommunication systexps. do not provide any 
method or n^ephanism for sending jn^ages or files ajddressed directly to another 
terminal, but only support text messaging via SMS. Moreover, there is no ^ 
conventional way for a message .creator, to icQOw whether the recpiving tern;^^ has the 
capability to handle received: data, which incluctesratt^ files, such as image or. audio 

20 .files... . . - . ; . . . 

According to e^xemplary enibodiments pf the present invention, an. advanced 
messaging application provides the capability , to attach such files to an SMS .message 
for routing within the radioppnunimication system. For example, with reference to the 
. exemplary method of Figure 2, consider that a user first creates a conventional SMS 

25 message in his or her terminal at step. 20. Then, before the use;r sends the SMS 

inessage, the terminal can ask the user whether an attachment fUe should be included at 
step 22. Alternatively, a menu selection item or keypad stroke combination may be 
invoked by the user (without prompting) to add the attachment. If the user opts not to 
attach a file to the SMS message, then the SMS message is transmitted *conyentionally 

30 at step 24, i.e., in the manner described above with respect to Figure 1 . Otherwise, as 
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indicated generaUy at step 26, certain information is added to the SMS message, which 
is forwarded to the intended recipient, and the attachment is sent to a special server for 
retrieval by the recipient of the SMS message. 

^ Hgire 3 illustrates how the SMS naessage and its attachment are routed 

5 according to an exen?)lary embodiment of the present invention. The terminal 30 
sends the attached image from die terminal 30 to a server 32 lotaited in the network, 
e.g., using Wireless Access Protocbl (WAP) as a transport mechanism. Those skilled 
in die art will be femliar with WAP, however the interested reader c^ ffiid mbre 
information about WAP at http://www.wapforum.com/, die disclosure of which is 

10 incorporated here by reference. Note that according to Uiis exen^lary embodiment, die 
attachment is not sent straight to die receiving party 34. The text portion of die SMS 
message is sent to die receiving party 34 via ah SMS servei- 36, e.g.. as described 
above widi r«^>ect to 1. but die attachment is transmitted to a different server 

32; Mbre specifically, die termmal 30 <ian have stored dierein an address, e.g. a 

15 umform resource location (URL) address, identifying the server 32 that the image is to 
be sent to. 

This URL, e gU image Jead,cont, cbuldlje associated widi S service diat the 
oiierator prov^eS fo die iiser ahd, dierefore, is billy entered onc^ into tiie terininal 30. 
Those skill^'in tfcb art wffl appreciate diat die server 32 may be i>art of the operator's 

20 network or, alternatively, can reside outside the bperatbf's riet\vdrk; e.g. . oh the 
Internet.' the terminal includes the URL' address ie.g:, imag^^^^^ 
phone-number/image-numbef) as part of die text diat'is seht td die receiving party 34 as 
ah SMS message. Optionally, die terminal 30 may also incliide the file type (e.g. , 
image; audio, etc.) of die attachment widi die URL address in die SMS message. 

25 • The receivmg party 34 dius receives a message containing die text message, the 

link to die s^er 32 where die image (or otiief attached file) is stored and, optionally, a 
file type associated widi die attachment. The receiving party may chobse to download 
die image from server 32 using, e.g?, WAP, to his or her terminal 34. This can be 
accomplished, for exan9)ie, using the signaUihg iUustrated in Figure? 4(a) and 4(b). 
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Therein, the receiving terminal 34 sends, e.g., a Wireless Session Protocol 
(WSP) request with the URL to a WAP Gateway /Proxy 40, which provides. protocol 
conversion, encoding/decoding, etc. of the signals transmitted therethrough. For 
exanq>le, the WAP Gateway /Proxy 40 can translate the WSP request to a HyperText 
5 Transfer Protocol (HTTP) request which . is then sent over the Internet to the server 32. 
t The server 32 then returns (Figure ,4(b)X an H i iif- response, including a Wireless 
Markup Language (WML) coded attachment, to the WAP Gateway/Proxy .40.. The 
WAP Gateway/Proxy 40 converts this messge ii^to,. for exan^le, binary encoded WML 
to reduce the nupiber of bits to be transmitted over the air interlace back to the terminal 

. If the terminal 34 doesn't support imaging, or more generally the file type that 
was attached, then the receiving party 34 could instead access the attachment using, for 
example, an HTML browser associated with a cpnq>uter terminal 38 that has access to 
jthe server 32 ovCT the Internet. 

15 Thus, exemplary embodiments of the present invention solve the problem of 

, handling attachments and providing service that^proyides similar functj^onality to e- 
mail in racUoconmiimic^tion systpns^ yet is less complex to implenient. .The.number of 
configuration parameters can be ke^t^ tp.a minimum f^^ the. methods according to the 
present invention, as.conq^ared.with what, would be required for an ermail, application. 

20 For exanqple, such configuration parameters can ipclude the SMS service center 
•nupiber and the image server .URL. ..^ . 

All terminals that support WAP and SMS, not limited to cellular technology, 
will be able to send and receive these; kind of messages. .However, since the foregoing 
exemplary embodiments have been described in the context of radiocommunication 

25 systems, Figxu'e 4 is provided herewith as a representation of an exemplary cellular 
mobile radiotelephone system in which the present invention can be implmented, 
including an exemplary base station 1 10 and mobile station 120. The.base station 
includes a control and processing, unit 130 which is connected to die MSC 140 which in 
turn is connected to the PSTN (not shown). General aspects of such cellular 

30 radiotelephone systems are known in the art, as described by U.S. Patent No. 
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5,175,867 to Wejke et al.. entitled "Neighbor- Assisted Handoff in a CeUular 
Connnunication System." and U.S. Patent Application No. 07/967,027 entitled "Multi- 
mode Signal Processing." which was filed on October 27. 1992, both of which are 
incorporated in this a^lication by reference. 
5 ' The base station 110 handles a phiraUty of voice channels dirough a Voice 

chamiei transceiver 150l whidi is controHed by the control ind processtog unit 130. 
Also, eaci base station uiciudes a wintrol channel tra^ 

capable of haiidlmg more than one control diannel. The control cKaimel traiisceiver 
160 is controUed by die control and processing unit 130. The control diamel 
10 transceiver 160 broadcasts conlrol information over the control chaimei of die base 
Station or cell to mobiles locked to that control channel. It will be understood diat the 
transdeivers 150 and 160 can be implemented as a single device, likb die voice and 
control transceiver 170. for me witfi DCCHs and t>Tds that share die same radio 

carrier frequieiicy. , s . 

15 The mdbUe statibn 120 receives the infoimatioii broadcast on a control channel 

at its voice ami control channel tiraiisceiver 170. Then, die processing unit 175 
evaludt^ the received cbiitrol chaiinel mfonSatiori. which includes die characteristics of 
cells diat are r»»"H;rfat#Mi for die mobile statibii to iodfe on to. and deterinines on which 
ceU die mobUe should lock. Advantageomly. die received control channel information 

20 not only includes absolute information concerning die cell widi which it is associated, 
but also contains relative information concerning odier cells proximate to die cell with 
which die control channel is associated, as described in U.S. Patent No. 5,353,332 to 
Raitii et al., entitied "Mediod and Apparatus for Communication Control in a 
Radiotelephone System," which is incorporated in diis application by reference. 

25 While the sender of die SMS message and its attachment may be femiliar widi 

die capabilities of die recq)ienfs terminal, this is not required. If, for exanq>le. die 
smder transmits an attachmmt diat die receiver's terminal 34 does not have die 
capabUity to dec^her and/ or output, die WAP technology can negotiate widi die 
server 32 to deliver die message in a format diat is understood by die^ terminal 34. If 
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the recipient doesn't have a WAP terminal, |hen the attached file could be accessed 
through the Internet as an ordinary HTML file. 

While the present invention has been described using the foregoing exemplary 
einbodiments, these enibodiments are intended to be illustrative in all respects, rather 
than restrictive of the present invention. For example^ although the^term "mabile** has 
been used thrpughout this specification, the present invention can be applied to systems 
and methods wherein any type of remote equipment which supports the message service 
is originating or receiving the message, e.g., a portable unit, a personal digital 
assistant, a data terminal, etc. 

Moreover, although the foregoing exemplary embodiments refer to messages 
which originate at "mobiles", those skilled in the art, will also recognize that. the present 
invention can also be applied where other types of equipment originate the message, 
e.g., PSTNs or data networks. Further, although the present invention has been 
exen:q)lified by embodiments \yhich refer to the GSM, the present invention is equally 
applicable to any system or standard (e.g., PDC or ADC). Thus, the scope of the 
present invention is instead set forth by the appended claims and encompasses any and 
aU equivalents and modifications embraced thereby. , 
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WHAT IS CLAIMED IS: 

1 . A method for transmitting a text message including an attachment thereto 
in a radiocomnmnication system conq>rising the steps of: 

5 - transmitting said text miessage to an intended recipient's terminal via a 

first server, said text message including an address to a second servier; 
seoding said attachment to said second server; 
traosmittirig a message from said intended recipient's tennis 
second server using said address received in said text message; and 
10 receiving, from said second server, said attachment. 

2. The method of claim 1 , wherein s^d attachment is one of an image file 
and ah aiodio file. ' 

15 35 Thb m^od 5f blaim 1, wherein sslid steps of transmitting a message and 

receiving said attachment are performed using wireless access protocol (WAP). 

4. The method of claim 1, wherein said st^ of transmitting isaid text 
message further conq>rises the step of: 

20 " ' including^ in said message, a file typfe ass with said attachment. 

5. The method of claim 1, wherein said step of receiving said attachment 
fuither comprises the step of : 

receiving said attachment at said intended recipient's temiinal. 



25 



6. The method of claim 1, wherein said step of receiving said attachment 
further comprises the step of: 

receiving said attachih^nt at a computer terminal. 
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7. The method of claim 1, wherein said intended recipient's terminal is a 
- cellular telephone. 

. 8. The method of claim 1 , wherein said text message is a short message 
5 service (SMS).message. 

. : . 9. A radiocommunication system for transmitting a text message including 
an attaclunent thereto in a radiocommunication system conq>rising: 

means for transmitting said text message to an ii^tended recipient's 
10 terminal via a first server, said text message including an address to a second server; 
means for sending said attachment to said second server; 
means for transmitting a message from said intended recipient's terminal 
to said second server using said address received in said text message; and 

..means for receiving, from said second server, said attachment. 

10. The system of claim 9, wherein said attachment is one of an image file 
ami an audio file. ^ . , ^ ; 

41. ^ Jhe system ftf claiin 9, wherein .said means for transmitting a message 
20 and receiving said attachment are performed using wireless access protocol (WAP). 

12. The system of claim 9, wherein said means for transmitting said text 
message fiirther comprises: 

means for including, in said message, a file type associated with said 

25 attachment. 

13. The system of claim 9, wherein said me^ for receiving said attachment 
further con^>rises: 

means for receiving said attachment at said intended recipient's terminal. 
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14. The system of claim 9, wherein said means for receiving said attachment 

further conqirises: 

means for receivmg said attachment at a computer terminal. 

5 15. The system of clann 9, wherein said text message is a short message 

service (SMS) message. 

- ' ' 

16. The system of claim 9, wherein said intended recipient's terminal is a 
cellular telephone. 

10 , 

17. A mobile station conq)rising: 

a transceiver for transmitting and receiving messages, indudmg a text 
mgssagg having an attachment thereto; and 

a processor for controlling said transceiver and for inctoding, in said text 
15 message, an address to a server whwein said a tta c hme nt resides. 

18. The mobUe station of daim 17. further comprising a ihemory wherem 
said address" iis stored. ■ • . - 

20 19} ' The mobile station of claim 17, wherero said address is a umform 

resource locator (URL), 

20. The mobUe station of claim 17, further con^jrising: 

means for querying a user of said mobUe station regarding whether said 
25 attachment is to be transmitted with said text message. 
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